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Abstract
Adolescents with substance use disorders are often diagnosed with co-occurring mental disorders. However, it is unknown if
adolescent hospital admission for acute alcohol intoxication is also associated with co-occurring mental disorders. Therefore, the
primary aim of this study is to estimate the prevalence of co-occurring mental disorders among Dutch adolescents admitted for
acute alcohol intoxication. Secondly, this study aims to explore the cross-sectional relationship between the co-occurrence of
mental disorders and patient characteristics, such as sex, age and blood alcohol concentration at admittance. Data were retro-
spectively collected from 726 adolescents admitted for acute alcohol intoxication. Overall, 245 (34%) of the 726 adolescents
treated for acute alcohol intoxication were diagnosed with a co-occurring mental health disorder, such as attention-deficit
hyperactivity disorder (13%) or autism spectrum disorder (2.1%). Attention-deficit hyperactivity disorder in particular seems
to be more prevalent in the study population than in the general Dutch adolescent population.

Conclusion: This study demonstrates that among adolescents admitted for acute alcohol intoxication, the prevalence of co-
occurring mental disorders is a common and a relevant issue for treatment and prevention strategies.
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Abbreviations
ANX Anxiety disorder
ASD Autism spectrum disorder
ADD/ADHD Attention-deficit (hyperactivity) disorder
BAC Blood alcohol concentration
DD Depressive disorder
DIC Disruptive, impulse-control

and conduct disorders
DBC-codes Diagnosis and treatment combination codes
SUD Substance use disorder
TRAUMA Trauma- and stressor-related disorder

What is Known:
• Alcohol consumption among adolescents has been associated with negative psychosocial effect.
• Among adolescents admitted for acute alcohol intoxication, risk factors for psychological dysfunction appear to be inadequately assessed, documented

and followed up.

What is New:
• The current study reports on the prevalence of co-occurring mental disorders among a substantial sample of adolescents admitted for acute alcohol

intoxication.
• Understanding the prevalence of co-occurring mental disorders is clinically relevant for the outpatient follow-up of adolescents admitted for acute

alcohol intoxication.
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Introduction

Detecting the possible co-occurrence of mental disorders
among adolescents admitted for acute alcohol intoxication is
primarily necessary to treat each individual patient to the best
extent possible. The detection of co-occurring mental disor-
ders also aims at the prevention of repeated hospital admis-
sions and the prevention of regular alcohol consumption in
later life. Prevention of alcohol use in later life is important
because a recent study noted that alcohol use of > 100 g per
week at the age of 40 not only is a causal factor in many
diseases but also increases all-cause mortality [1].

According to the global status report on alcohol and health
2018 published by the World Health Organization, more than
half of the European population aged 15–19 years has used or
is currently using alcohol. With regard to patterns of alcohol
consumption, heavy episodic drinking among young people
aged 15–19 years is particularly prevalent in Europe and high-
income countries such as Australia, Canada and the United
States [2]. From an international perspective, studying adoles-
cent alcohol use in the Netherlands is an important case study
as during the last decade a discrepancy has been observed
between the declining trend of regular alcohol use in the
Dutch adolescent population [3] and the rising trend of hospi-
tal admissions for alcohol intoxication on the other [4].

At admission for acute alcohol intoxication, the presence of
other mental disorders should be considered. Prior research
showed an association between alcohol exposure and mental dis-
orders [5, 6]. For adolescents, initiation of alcohol usage has been
correlated with mental disorders; symptoms of depression were
more prevalent in adolescents who had tried alcohol compared
with adolescents who never tried alcohol [7]. Although these stud-
ies indisputably associate alcohol misuse among adolescents with
negative psychosocial effects, studies about the psychosocial con-
sequences of single episodes of alcohol intoxication are scarce.

This might be explained by research that suggests that risk
factors for psychological dysfunction among adolescents admitted
for acute alcohol intoxication appear to be inadequately assessed
and documented [8]. A recent study among 40 adolescents with
acute alcohol intoxication did not find differences in psychosocial
well-being and health-related quality of life to match controls.
However, due to the sample size, it remains unclear whether sig-
nificant relations are absent or untraceable. [9]

Understanding the prevalence and patterns of co-occurring
mental health disorders among adolescents admitted for acute
alcohol intoxication could assist paediatricians in organizing
appropriate outpatient follow-up care with the aim of reducing
repetitive admissions. In the current study, medical records of
726 Dutch adolescents were analysed with the prior aim of
establishing an estimate of the prevalence of co-occurring
mental disorders in the population of adolescents admitted
for acute alcohol intoxication in contrast to the general
Dutch adolescent population.

Method

Study design and study population

This retrospective observational study was conducted in the
Reinier de Graaf hospital, Delft, the Netherlands, where in
2007 a prevention-intervention program at the ‘Outpatient
Department for Adolescents and Alcohol’ was implemented
for adolescents with acute alcohol intoxication [10].
Participants were selected using the diagnosis and treatment
combination code ‘intoxication’, which is used by all Dutch
hospitals to register and declare expenses related to intoxica-
tion. All patients aged 10–18 with alcohol intoxication were
manually included. Patients not invited for the program were
excluded from the analysis.

Data collection

All data were extracted from two data sources: the registration
form for report to the Dutch Paediatric Surveillance System
(NSCK) form for measures related to the acute alcohol intoxica-
tion event and electronic medical records for measures related to
the follow-up of patients with acute alcohol intoxication. Since
2007, the NSCK has been collecting data of adolescence admit-
ted for acute alcohol intoxication, such as demographic charac-
teristics, intoxication characteristics and substance use patterns.
The requirement for inclusion for this study was the written
consent of adolescents (and his/her parents if the adolescent
was younger than 16 years of age) for reporting to the Dutch
Paediatric Surveillance System. As the NSCK registration form
does not contain details on outpatient follow-up, additional data
were extracted from electronic patient records.

To determine the prevalence of mental disorders among ado-
lescents invited to participate in the prevention-intervention pro-
gram, first, the process at the ‘Outpatient Department of
Adolescents and Alcohol’was evaluated. The program consisted
of four consecutive stages: invitation to the program (1), consul-
tation with a paediatrician aimed at reflecting on the alcohol
intoxication incident (2), a screening consultation with the child
psychologist aimed at identifying risk factors for binge drinking
and symptoms of underlying neuropsychological disorders (3)
and neuropsychological assessment if the screening consult re-
vealed an indication for further research (4). Flowchart 1 repre-
sents the different stages of the program. Adolescents could quit
the program at any stage.

Secondly, a standardized abstraction form was used to sys-
tematically screen different sections within the electronic
health records, namely, past medical history, medication,
medical records on date of emergency department visit for
acute alcohol intoxication, medical records on visits to the
‘Outpatient Department for Adolescents and Alcohol’ and
the outpatient letter by the child psychologist. Each subcate-
gory of co-occurring mental disorders was registered as a
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binary categorical variable: attention-deficit (hyperactivity)
disorder (ADD/ADHD); autism spectrum disorder (ASD);
anxiety disorder (ANX); trauma- and stressor-related disorder
(TRAUMA); disruptive, impulse-control and conduct disor-
ders (DIC); substance use disorders (SUD); depressive disor-
ders (DD) and other unspecified mental health disorder. Other
unspecified mental health disorders were recorded as a string
variable and consisted of a heterogeneous group of disorders.
In order to prevent traceability to a person, this subgroup will
not be specified any further. Data were extracted by two of the
researchers independently and any discrepancies in coding
were reviewed jointly and discussed to improve reliability.
Discrepancies were reconciled by third party resolution.

Co-occurring mental disorders were either diagnosed prior to
the hospital admission for acute alcohol intoxication or diag-
nosed during the follow-up program. Pre-diagnosed co-occurring
disorders were derived from medical history. As the diagnostics
were performed in specialist mental healthcare institutions, the
process of diagnosis is unknown. Pre-diagnosed disorders were
verified by either the general practitioner or the external practi-
tioner of mental healthcare institution.

The coding of mental health disorders during the
program was based on the outpatient letter from the
child psychologist to the paediatrician containing the
results of the psychological screening and if applicable
and the summary statement about the results of neuro-
psychological assessment. The screening consultation
with the child psychologist consisted of a semi-
structured interview and the Child Behaviour Checklist
(CBCL) [11], a validated instrument for identification of
problem behaviour in adolescents. When indicated, neu-
ropsychological assessment was performed using stan-
dardized tests for multiple cognitive functions: intelli-
gence (Wechsler Intelligence Scale for Children), short-
and long-term verbal memory (15 Words Test and
Rey’s Visual Design Learning Task), concentration
(Amsterdam Neuropsychological Task), cognitive flexi-
bility and inhibition (Stroop Colour Test and Wisconsin
Card Sorting Test), personality traits (Dutch Personality
Questionnaire), coping styles (Utrecht Coping List) and
ego development (Washington University Sentence
Completion Test).

Mean BAC g/L(SD) Mean age (SD) Sex (CI)
1. Invited to the preven�ve program

n =726
1.91 (0.52) 15.4 (1.2) M: 49.2% (CI 45.6%-52.9%)

F: 50.8% (CI 47.2%-54.5%)

Total =  65, of which 26 
were pre-diagnosed

1a n=42 (5.8% of 726) 15.5 M: 38.1%
1b n=23 (3.2% of 726) 15.6 M: 47.8%

2. Visited paediatrician
n =661 (91.0% of 726)

1.92 (0.52) 15.4 (1.2) M: 49.9% (CI 46.2%-53.9%)
F:  50.1% (CI 46.1%-53.7%)

Total = 170, of which 38 
were pre-diagnosed

2a n=62 (9.4% of 661) 15.8 M: 66.1%
2b n=23 (3.4% of 661) 15.4 M: 43.5%
2c n=4 (0.6% of 661) 16.3 M: 75.0%
2d n=81 (12.3% of 661) 15.9 M: 56.8%

3. Screening by psychologist
n =491 (74.4% of 661)

1.95 (0.50) 15.2 (1.2) M: 46.8% (CI 42.5%-51.3%)
F: 53.2% (CI 48.7%-57.5%)

Total = 407, of which 129  
were diagnosed

3b n=54 (11.0% of 491) 15.2 M: 35.2%
3c n=58 (11.8% of 491) 15.3 M: 39.7%
3d n=295 (44.7% of 491) 15.3 M: 51.5%

4. Neuropsychological assessment
n =84 (17.1% of 491)

1.91 (0.54) 14.9 (1.2) M: 43.5% (CI 33.5%-54.1%)
F:  56.5% (CI 45.9%-66.5%)

4b n=7 (8.3% of 85) Total = 84, of which 52 14.4 M: 57.1%
4c n=48 (57.1% of 85) were diagnosed  + 15.0 M: 45.8%
4d n=29 (34.5% of 85) Total diagnosed*: n=245 14.8 M: 34.5%

Note:
* Total count of adolescents with acute alcohol intoxica�on and a co-occurring disorder
a Dropped-out, b Con�nua�on of pre-exis�ng mental health care, c New referral to mental health care, d Ended program
Abbrevia�ons in Figure 1: BAC = blood alcohol concentra�on, F = female, M = male

Flowchart 1 Frequency of neuropsychological assessment and co-
occurring mental health disorders. Note: *Total count of adolescents
with acute alcohol intoxication and a co-occurring disorder. (a)

Dropped out. (b) Continuation of pre-existing mental healthcare. (c)
New referral to mental healthcare. (d) Ended program. Abbreviations in
Fig. 1: BAC, blood alcohol concentration; F, female; M, male
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Ethical approval and consent

The study protocol was approved by the Medical Ethical
Research Committee Zuid Holland West (ref: 19-080).
Partial waiver of informed consent for data extraction from
electronic patient records was approved by the medical ethical
research committee as the research could not practicably be
carried out without the waiver as subjects, especially those age
> 16 at the moment of admission for acute alcohol intoxica-
tion, could be burdened by using the contact information in
the medical records, as parents might not have been informed
due to the medical confidentiality regulations. However, sim-
ilar inclusion criteria (adolescents < 18 years, BAC > 0.0)
have been adhered by the NSCK for research to acute alcohol
intoxication and therefore consent for this study was deduced
from the NSCK registration form. Adolescents (and in the
case of adolescents < 16 years of age parents) that did not
provide written consent for NSCK registration were ex-
cluded from the study in step 1A; only age and sex
were registered and their health records were not
screened for coding (Flowchart 1).

For the interpretation of the study results, it is important to
realize that in the hospital where this study was performed, the
department of clinical paediatric psychology is independent
from the paediatric department. Due to local policies and pri-
vacy measures, the patients’ records and specific test results
are registered in a restricted area of the electronic health re-
cords not accessible for paediatricians and doctors. Patients of
the child psychology department provide informed consent
for the report of the results of the screening consult and if
applicable neuropsychological assessment to the paediatri-
cian. In case of a missing outpatient letter, the other sections
of the medical record were decisive. If the other sections were
negative for a co-occurring mental disorders, patients were
included in the category ‘absence of mental disorders’, even
though this methodology might cause underrepresentation of
the prevalence of co-occurring mental disorders.

Statistical analyses

The IBM SPSS Statistics for Windows, version 25.0 (released
2017 by IBM Corp, Armonk, NY), was used to analyse the
data. Proportions were expressed as percentages, with 95%
confidence intervals (CIs). All continuous data were
expressed as the average with standard deviation (SD).

In the determination of the prevalence of mental disorders,
adolescents that dropped out before the first visit to the paedi-
atrician could be considered missing data, as follow-up might
have resulted in a diagnosis. In order to prevent overestima-
tion of the prevalence of mental health disorders, these study
participants were not excluded from analysis, but the medical
records on the date of emergency department presentation
were used for coding. The prevalence of mental disorders in

the study population was compared with the prevalence of
mental disorders in a sample that was representative of the
Dutch adolescent population with a mean age of 19.1 years
old: the TRacking Adolescents’ Individual Lives Survey
(TRAILS) sample [12] using binomial z-tests.

Within the study population, adolescents with a co-
occurring mental disorder were compared with the control
group without co-occurring mental disorder on several out-
come parameters: sex, educational level, family structure, eth-
nicity, age at first alcohol use, age at admission and BAC. The
association between categorical variables and the presence of
co-occurring mental disorders were determined using
Pearson’s chi-square test. For each continuous variable, nor-
mality was assessed using the Kolmogorov-Smirnov test and
depending on the results either an independent sample t test or
a Mann-Whitney U test was performed. The association be-
tween co-occurring mental disorders and continuous variables
was corrected for covariates by a multilinear regression mod-
el. The significance level of all these tests was set to p = .05.
Descriptive statistics were used to display qualitative differ-
ences in patient characteristics between the earlier men-
tioned subcategories of mental health disorders. Due to
expected small group sizes and the risk of multiple test-
ing, no separate statistical analyses have been performed
on these subcategories.

Results

Study population and dropout analyses

During the period 2007–2017, 747 individual adolescents re-
ceived the diagnosis and treatment combination code ‘intoxi-
cation’ for an alcohol intoxication. Of these 747 adolescents,
726 were invited for the prevention-intervention program at
the ‘Outpatient Department for Adolescents and Alcohol’ and
included in the current study population. The exclusion of 21
adolescents was either due to deviation from protocol (n = 12)
or referral for follow-up to province/country of origin (n = 9).

The mean age of the study population was 15.4 years and
the study population consisted of slightly more female adoles-
cents (50.1%) than male adolescents (49.9%). Four different
reasons for discontinuation were noted: dropping out (A),
continuation of care at other healthcare institutions (B), new
referral to mental healthcare (C) or completion of the program
(D). The group that dropped out directly after invitation (1A)
consisted of 2 categories: no written consent for NSCK regis-
tration (n = 15) and not showing up at/cancellation of appoint-
ment with paediatrician (n = 27).

As displayed in Flowchart 1, the total number of adoles-
cents who were already mental healthcare clients prior to the
preventive program (total of category B) was 108 (15%, CI
12–18%). During the program, 109 adolescents (15%, CI 12–
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18%) were referred to mental healthcare or addiction care
(category C). Overall, among the adolescents invited for the
program, 217 (30%, CI 27–33%) received a form of mental
healthcare prior to the acute alcohol intoxication or were re-
ferred to a mental healthcare institution after the intoxication.

Prevalence of co-occurring mental disorders

As displayed in the grey box in Flowchart 1, overall, 245 out
of 726 (34%, CI 30%–37%) adolescents were diagnosed with
a co-occurring mental health disorder. The prevalence of men-
tal disorders in the study does not differ from the prevalence in
the TRAILS sample.

ADHD was the most frequently co-occurring mental dis-
order in the study population with a prevalence of 13% (61
with ADHD and 33 diagnosed with multiple co-occurring
mental disorders including ADHD). A binomial z-test indicat-
ed that the prevalence of ADHD was higher among the study
population than in the reference population. The prevalence of
ASD in the study population was 2.1% out of 727 (6 with
ASD and 9 with multiple comorbidities including ASD).
The TRAILS study did not assess ASD.

Both the 12-month prevalence of DD and the 12-
month prevalence of ANX were lower in the study pop-
ulation than in the reference population. There were no
differences between the study population and the
TRAILS sample for the prevalence of DIC and for
SUD. The prevalence of TRAUMA in the study popu-
lation was 2.1%, and the TRAILS study did not re-
search the prevalence of TRAUMA.

Out of 245 adolescents with co-occurring mental disorders,
46 adolescents were diagnosed with multiple co-occurring
mental disorders. Of these 46, most were diagnosed with
ADHD and one or more other mental disorders (n = 33).

Relationship between the co-occurrence of mental
disorders and acute alcohol intoxication
characteristics

Table 1 displays the patient characteristics of adolescents with
versus adolescent without co-occurring mental health disorder.
The proportion of femaleswas significantly higher in adolescents
with co-occurring mental disorders (50.8%) than in adolescents
without co-occurring mental disorders (48.2%). Pearson’s chi-
square test indicated that the presence of co-occurring mental
disorders is sex-related (χ2(1, n = 726) = 3.84, p < .05). The
educational level was significantly higher among adolescents
without a co-occurring mental disorder than in adolescent with
a mental disorder (χ2(3, n = 650) = 18.72, p < .05). Furthermore,
adolescents with a co-occurring mental disorder were more fre-
quently raised in a non-traditional family structure (47.3%) than
adolescents without a co-occurring mental disorder (25.0%),
χ2(1, n = 566) = 27.52, p < .05. Although the proportion of cases
in which a drug screening was performed did not differ signifi-
cantly between thosewith a co-occurringmental disorder and the
reference group, a positive screening was found more frequently
in adolescents with co-occurring mental disorder, compared with
those without a co-occurring mental disorder (Tables 2 and 3).

The descriptive statistics for the subcategories are
displayed in table. Adolescents with co-occurring mental
disorders were younger at the age of first alcohol use
than adolescents without a co-occurring disorder. After
correction for the covariates sex, educational level, eth-
nicity and family structure by linear regression analysis,
the association between the presence of co-occurring
mental disorders and age at first alcohol use remained
significant (p < .01). The association between co-
occurring mental disorders and BAC became insignifi-
cant after correction for co-occurring mental disorders
(p = .10).

Table 1 Prevalence of mental disorders among adolescent with alcohol intoxication

Mental disorder Prevalence in study
population (n = 726)

Prevalence in TRAIL
sample (n = 1584)

Binomial z-test

Any mental disorder n = 245 33.7% (CI 30.7–37.3%) 31.0% 2P (Y = 245|n = 726, p = 0.310) = 0.06

ADHD n = 94 12.8% (CI 10.6–15.7%) 3.2% 2P (Y = 94|n = 726, p = .032) = < 0.001

ASD n = 15 2.1% (CI 1.3–2.1%) – –

DD n= 42 5.8% (CI 4.3–7.8%) 8.8% 2P (Y = 15|n = 726, p = .088) = 0.002

ANX n = 5 0.7% (CI 0.3–1.6%) 18.4% 2P (Y = 5|n = 726, p = .184) = <0.001

TRAUMA n = 15 2.1% (CI 1.3–2.1%) – –

DIC n = 27 3.7% (CI 2.5–5.4%) 4.2% 2P (Y = 27|n = 726, p = .042) = 0.30

SUD n = 29 4.0% (CI 2.7–5.8%) 4.9% 2P (Y = 29|n = 726, p = .049) = 0.15

ADHD attention-deficit hyperactivity disorder, ANX anxiety disorder, ASD autism spectrum disorder,DD depressive disorder,DIC disruptive, impulse-
control and conduct disorder, SUD substance use disorder, TRAUMA trauma- and stressor-related disorder. Hyphen indicates that the prevalence has not
been assessed in the TRAIL sample and that therefore no binominal z-test has been performed
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Discussion

The current study reports the prevalence of co-occurring men-
tal disorders among a substantial sample of adolescents admit-
ted for acute alcohol intoxication. The purpose of the compar-
ison between the highly selective study population (with a
mean age of 15.4) and the TRAILS sample (mean age
19.1 years old) was to set a frame of reference for clinicians.
Although some of the prevalence differences might be partly
attributable to this age difference, setting a frame of reference
was considered more important than the risk of bias.
Preferably, the reference population or a control group would
have been similar in mean age and representative of the gen-
eral Dutch adolescent population.

Selection of a reference group representative of the general
Dutch adolescent population with such a specific mean age is
challenging and as far as the authors know, Dutch studies
studying the prevalence of mental health disorders in adoles-
cents are scarce. Although the age difference between the 2
populations provokes challenges and bias, associations be-
tween age and the prevalence of mental health disorders are
relatively well explored. For example, a group of matched
controls within the hospital setting (e.g. age-matched adoles-
cents at the outpatient department or emergency department)
would result in other confounding factors which might be
harder to interpret than age. Furthermore, the TRAILS sample
displays standardized cumulative prevalence graphs by age,
which help to explain the differences between the study

Table 2 Acute alcohol intoxication characteristics

Characteristics Acute alcohol intoxication
without co-occurring mental disorder
n = 481

Acute alcohol intoxication
with co-occurring mental disorder
n = 245

Statistics

Sex (n = 481) (n = 245) p = 0.05a

Male 51.8% (CI 47.2–56.3%) 44.1% (CI 37.8–50.5%)

Female 48.2% (CI 43.7–52.8%) 55.9% (CI 49.5–62.5%)

Educational level (n = 436) (n = 214) p < 0.001a

Low 36.0% (CI 31.5–40.7%) 48.6% (CI 41.8–55.5%)

Middle 31.2% (CI 26.9–35.8%) 20.6% (CI 15.5–27.7%)

High 22.7% (CI 18.9–27.0%) 15.4% (CI 11.0–21.1%)

Different type 10.1% (CI 7.5–13.4%) 15.4% (CI 11.0–21.1%)

Ethnicity (n = 395) (n = 198) p = 0.56a

Dutch 84.6% (CI 80.5–87.9%) 86.4% (CI 80.6–90.6%)

Different ethnicity 15.4% (CI 12.1–19.5%) 13.6% (CI 8.4–19.4%)

Family structure (n = 376) (n = 190) p < 0.001a

Traditional family structure 75.0% (CI 70.3–79.2%) 53.2% (CI 45.8–60.4%)

Non-traditional family structure 25.0% (CI 20.8–29.7%) 47.2% (CI 39.6–54.2%)

Age at first alcohol use (n = 323) (n = 160) p < 0.001b

14.41 years (SD 1.38) 13.85 years (SD 1.66)

Age at admission (intoxication) (n = 481) (n = 245) p = 0.21b

15.41 years (SD 1.19) 15.29 years (SD 1.24)

Blood alcohol concentration (n = 462) (n = 234) p = 0.03b

1.94 g/L (SD 0.50) 1.85 g/L (SD 0.56)

Illicit drug use (% performed) (n = 481) (n = 245) p = 0.40b

Drug screening performed 57.6% (CI 52.8–61.8%) 60.8% (CI 54.4–66.9%)

No drug screening performed 42.4% (CI 38.0–47.0%) 39.2% (CI 33.1–45.6%)

Result drug screening (n = 277) (n = 149) p < 0.001b

Positive drug screening 92.4% (CI 88.5–95.1%) 75.2% (CI 67.3–81.7%)

Negative drug screening 7.6% (CI 4.9–11.5%) 24.8% (CI 28.3–32.7%)

Subtypes positive drug screening n = 21 n = 37

Cannabis n = 16 n = 18

(Meth)amphetamines n = 2 n = 5

Cocaine n = 0 n = 3

Different n = 2 n = 5

Multiple n = 1 n = 6

a = chi-square test. b =Mann-Whitney U test
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population and reference population attributable to age.
Although the comparison might not be relevant from an epi-
demiological perspective, the comparison is relevant from a
clinical paediatric perspective as it might help clinicians in-
volved in the acute care for adolescents with acute alcohol
intoxication to value the prevalence of co-occurring
mental disorders in the study population and assist them
in organizing appropriate follow-up. The relevance of
the age differences will be assessed later in this discus-
sion for various mental health disorders.

Overall, 33.8% of the adolescents admitted for acute alco-
hol intoxication had at least one co-occurring mental disorder,
and 29.9% of the adolescents invited to participate in the pro-
gram had an indication for mental healthcare or care by youth
social services. This is in line with several prior studies that
suggest that the prevalence of mental health disorders [13, 14]
and social problems is elevated among young adults admitted
for alcohol intoxication [15, 16].

Acute alcohol intoxication and the presence of concurrent
mental disorders were sex-specific and occurred more fre-
quently in girls than in boys. This is in line with prior research.
Women with SUD have a significantly higher prevalence of
comorbid psychiatric disorders than men [17]. Another expla-
nation might be that girls are considered to be more vulnerable
to the neurotoxic effects of binge drinking during adolescence
[18]. The presence of co-occurring mental disorders was sig-
nificantly associated with a younger age at first alcohol use,
which is worrisome since age at first alcohol use has frequent-
ly been associated with increased alcohol consumption later in
life [19, 20]. As the prevalence of co-occurring mental disor-
ders among adolescents admitted for acute alcohol intoxica-
tion is substantial, prevention of acute alcohol intoxication
might be improved by the identification of substance use

among adolescents, especially those with a mental health dis-
order. A recent article provided interview tools that can assist
primary care providers efficiently to address problematic sub-
stance use by adolescents [21].

The prevalence of ADHD in the study population was sig-
nificantly higher than the prevalence of ADHD in the
TRAILS sample. This result can be partially explained by a
higher mean age of adolescents in the TRAILS sample com-
pared with the study population, as prior epidemiological
studies with a large sample size found a negative association
between age and prevalence of ADHD [22, 23]. The cumula-
tive prevalence graphs in the TRAILS study indicate that
ADHD occurred earliest in childhood, with virtually no new
onset after the age of 6 years [12]. The overrepresentation of
ADHD in the study population is in line with prior research
that indicated that adolescents with ADHD were significantly
more likely to develop SUD than adolescents without ADHD
[24]. Research has also shown that among adults with a SUD,
23% also meet the criteria for ADHD, and even impulsivity
facets without the diagnosis of ADHDwere related to a higher
prevalence of alcohol disorders [25]. The results of our study
support a recent modified Delphi study in which a multidisci-
plinary group of 55 experts from 17 countries agree on the
statement that routine screening for ADHD is recommended
in substance abuse treatment [26].

The prevalence of ASD in the study population was 2.1%,
while a recent meta-analysis reported a global prevalence of
ASD of 0.7 per 100 [27].This might suggest an overrepresen-
tation of adolescents with ASD in the study population, which
is in contrast to a prior study that shows that elevated autistic
trait scores were not significantly associated with adolescent
alcohol use and misuse [28].Therefore, an overrepresentation
of ASD in the study may indicate that in the case of

Table 3 Relationship between the co-occurrence of mental disorders and acute alcohol intoxication characteristics

Mental disorder Count and percentage Sex distribution Age in year BAC g/L

Acute alcohol intoxication without co-occurring mental disorder n = 481 (66.4%, CI 62.7–69.6%) ♂51.8–♀48.2%* 15.41 (1.18) 1.94 (0.50)*

Acute alcohol intoxication with co-occurring mental disorder n = 245 (33.8%, CI 30.4–37.2%) ♂44.1–♀55.9%* 15.29 (1.24) 1.85 (0.56)*

ADHD ♂54.1–♀45.9% 15.43 (1.30) 1.98 (0.58)

ASD ♂66.7–♀33.3% 14.83 (1.47) 2.02 (0.82)

DD ♂21.4–♀78.6% 14.79 (1.23) 1.80 (0.50)

ANX ♂0.0–♀100.0% 15.67 (1.53) 1.63 (0.21)

TRAUMA ♂22.2–♀77.8% 15.11 (1.45) 1.65 (0.46)

DIC ♂58.3–♀ 41.7% 14.58 (1.08) 1.62 (0.82)

SUD ♂57.1–♀ 42.9% 16.00 (0.96) 2.10 (0.76)

OTHER ♂30.8–♀69.2% 15.25 (1.16) 1.78 (0.52)

Multiple mental disorders ♂59.6–♀40.4% 15.53 (1.18) 1.81 (0.53)

a Pearson chi-square, p < 0.05. bMann-Whitney U test, not significant. cMann-Whitney U test, p < 0.05

ADHD attention-deficit hyperactivity disorder, ANX anxiety disorder, ASD autism spectrum disorder,DD depressive disorder,DIC disruptive, impulse-
control and conduct disorder, OTHER other unspecified mental disorder, SUD substance use disorder, TRAUMA trauma- and stressor-related disorder
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engagement, adolescents with ASD seem to be more vulner-
able to binge drinking resulting in acute alcohol intoxication.

Prior research shows that depressive symptoms are associ-
ated with harmful use of alcohol [6, 29]. However, the prev-
alence of DD was significantly lower in the study population
than in the TRAILS population. This might be the result of a
lower mean age of the study population in comparison with
the TRAILS sample. The TRAILS study shows that mood
disorders were not prevalent until early adolescence, after
which their incidence rose steadily. Dutch national statistics
indicate that the self-reported half-year prevalence for depres-
sion is higher among older adolescents. In 2017, the self-
reported 12-month prevalence of DD of 12- to 16-year-old
adolescents was 3.1%, while the self-reported 12-month prev-
alence of adolescents older than 16 years of age is 10.2% [30].

The prevalence of co-occurring ANX disorders in the study
population was low in comparison with the TRAILS sample
in which the most common ANX disorder was specific pho-
bia. Specific phobias might be missed in the screening of the
psychologist in the follow-up for acute alcohol intoxication
patients. In research among adults diagnosed with both alco-
hol dependence and a social phobia, drinking alcohol eventu-
ally became unable to alleviate social phobia symptoms or
worsened symptoms [31]. A Finnish study among adolescents
revealed that comorbid general anxiety increased the persis-
tence of frequent alcohol use while comorbid symptoms of
social phobia decreased its persistence [32].

The prevalence of TRAUMA in the study population was
2.1%. Prior research among pre-adolescent children 10–
13 years old indicated that PTSD symptoms may be associat-
ed with early onset of alcohol use [33]. Several studies indi-
cate that university students with trauma and, in particular,
post-traumatic stress disorders are at elevated risk for a prob-
lematic drinking pattern [34–36].

The prevalence of DIC among adolescents invited for the
prevention-intervention program did not differ significantly
from the 12-month prevalence in the TRAILS sample. A re-
cent prospective follow-up study indicated that conduct
disorder was associated with elevated adjusted hazards
for initiation of all substances, with comparatively great-
er hazard ratios of initiating illicit drug use than alcohol
use, at the age of 15 [37].

The prevalence of co-occurring SUD in the study popula-
tion was 4.0% and did not differ significantly from the prev-
alence of SUD in the TRAILS population. Therefore, it ap-
pears that a co-occurring SUD is not directly associated with
an increased risk of hospital admission for acute alcohol in-
toxication. The standardized cumulative prevalence graphs in
the TRAILS study show that drug and alcohol dependence
had the latest age of onset, with incidences beginning at the
age of 14 years and steadily increasing after that [12].
Therefore, a non-significant comparison between the study
population with a mean age of 15 years and the TRAILS

sample with a mean age of 19 years might suggest that ado-
lescents admitted for acute alcohol intoxication are at risk of
an early SUD, which is in line with prior research which has
shown that adolescents younger than 15 years of age
who consume alcohol have a 4–6 times higher risk of
developing alcohol dependence than adolescents who do
not drink alcohol [38, 39].

The subcategory of other unspecified co-occurring mental
disorders exists in a heterogeneous group from various
Diagnostic and Statistical Manual of Mental Disorders
(DSM) categories, for example, schizophrenia spectrum and
other psychotic disorders, dissociative disorders, somatic
symptom and related disorders, feeding and eating disorders
or another unspecified mental health disorder. As each sepa-
rate group consisted of only a few individuals per diagnosis
(< 5), specification of the category OTHER would lead to
traceable and identifiable patient information. The relatively
low frequency (< 5) of schizophrenia spectrum and other psy-
chotic disorders is an interesting result according to the DSM-
5; between 7 and 25% of first-episode psychosis subjects have
a substance-induced psychosis [40]. In a recent study, even a
novel and separate clinical entity named as substance-related
exogenous psychosis has been outlined [41]. However, the
low prevalence of co-occurring psychotic disorders in the
study population can be explained by both the study design
and the organization of mental healthcare in the Netherlands.
This specific study was focused on alcohol intoxication and
although approximately 10% of the adolescents combined al-
cohol and illicit drug use, the numbers of illicit drug use were
limited. Furthermore, if patients with a first episode of
substance-induced psychosis have stable vital functions, pa-
tients will be assessed by the local crisis intervention team of
specialized mental healthcare institutions. This might explain
why adolescents with a first episode of substance-induced
psychosis do not present in the hospital setting and therefore
are underrepresented in the study population.

Conclusion

This study indicated that the presence of mental disorders is
common among adolescents admitted for acute alcohol intox-
ication. The descriptive statistics suggested that some of the
subcategories seemed to be sex-specific or age-related.
However, further research and an even larger study population
are necessary in exploring these potential links further.
Attention-deficit hyperactivity disorder in particular seems to
be more prevalent in the study population than in the general
Dutch adolescent population. This overrepresentation requires
further research in the medical and psychological domains.

Co-occurrence of mental disorders is present among 34%
of adolescents admitted for acute alcohol intoxication.
Therefore, during admittance to the hospital, the social
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circumstances and signs of mental disorders should be con-
sidered. Follow-up of adolescents admitted for acute alcohol
intoxication is necessary to prevent repeated admissions, to
signalize mental disorders and to determine whether the pa-
tient requires referral to specialized mental healthcare.
Neuropsychological assessment during follow-up of adoles-
cents admitted for acute alcohol intoxication is indicated if
screening provides signals for mental disorders. In our opin-
ion, this assessment should take place in well-equipped cen-
tres with dedicated and professional specialized staff.
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